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Pedestrians Count! How 
to Measure Foot Traffic 
 
 Aug 27, 2015 
Webinar Overview and Context 
2 
• Project: Pedestrian Monitoring Techniques and 
Procedures 
 
• Purpose: Inform the Traffic Monitoring Guide 
 
• Project Team 
• Hannah Twaddell, ICF 
• Lindsay Martin, ICF 
• Eliot Rose, ICF 
• Krista Nordback, PSU 
• Sirisha Kothuri, PSU 
• Theo Petritsch, Sprinkle Consulting 
• Peyton McLeod, Sprinkle Consulting 
Presentation Overview  
1. Project Overview and Context – 
David Jones, FHWA 
2. Pedestrian Monitoring, Count 
Locations and Technologies – 
Shawn Turner, TTI 
3. Count Duration and Factoring – 
Theo Petritsch, Sprinkle 
Consulting  
4. Data Management – Krista 
Nordback, PSU 
5. Setting up a Count Program  - 
Scott Brady, DVRPC 
6. Q&A 
 
 
3. 
Share your experience! 
4. 
• Visit http://bit.ly/pedscount 
Access the different questions 
by clicking on the tabs at the 
bottom of the spreadsheet 
Share your 
response by typing 
in an unclaimed 
row. See what 
others have to say 
in real time 
Ask questions using the 
Questions pane 
5. 
Type your 
questions here! 
Webinar Poll: 
 
6. 
Project Overview and Context 
7. 
David Jones 
Federal Highway Administration (FHWA) 
Office of Highway Policy Information 
• Establishes data collection policy and guidelines 
• Facilitates the application of technology 
• Collects & analyzes highway-related data 
• Provide technical assistance and training 
• Motor fuel use, Highway financing, Driver’s licensing, 
Vehicle registration, NHTS, HPMS, WIM, TMAS 
• Publications: C&P, Hwy Stats, TMG, HPMS 
 
Project Overview and Context 
 
 
http://www.fhwa.dot.gov/policyinformation/tmguide/tmg_2013/traffic-
monitoring-for-non-motorized.cfm 
FHWA – Office of Highway Policy 
8. 
http://www.fhwa.dot.gov/policyinformation/tmguide/tmg_2013/traffic-monitoring-for-non-motorized.cfm  
Pedestrian Travel Monitoring, Count 
Locations and Technologies  
9. 
Shawn Turner, P.E. 
Texas Transportation Institute (TTI) 
10. 
Pedestrian Travel Monitoring – 
Why? 
• Funding & policy decisions 
• To show change over time 
• Facility design or 
infrastructure improvement 
• Planning and forecasting  
• Economic impact 
• Public health 
• Safety 
• Signal timing 
• Crime prevention 
11. 
Key Challenges with Counting 
Pedestrians  
TECHNICAL 
• Less confined to fixed 
lanes/paths 
• Unpredictable movements 
• Sensor blocking 
• Travel in groups (occlusion) 
• Weather 
• Equipment is limited 
• Differentiation between modes 
INSTITUTIONAL 
• Institutional inertia 
• Staff unfamiliarity 
• Different equipment than cars 
• Different roads/areas than cars 
 
12. 
Q1. What problems have you encountered 
in trying to count pedestrians? 
Share your 
response by typing 
in an unclaimed 
row. See what 
others have to say 
in real time 
Visit http://bit.ly/pedscount 
13. 
Pedestrian Counting Locations 
• Much wider variety of location types than traditional 
traffic monitoring 
 
• May use different technology/equipment at different 
location types 
14. 
Pedestrian Counting Locations 
 
• Traditional: 
Mid-block 
sidewalk 
parallel to 
street 
 
 
15. 
Pedestrian Counting Locations 
 
• Shared use 
paths 
 
 
16. 
Pedestrian Counting Locations 
 
• Intersections 
and 
crosswalks 
 
 
17. 
Pedestrian Counting Locations 
 
• Stairways, 
overpasses 
and 
underpasses 
 
 
18. 
Pedestrian Counting Locations 
 
• Crowded sidewalks, 
sometimes 
stationary 
pedestrians 
 
 
19. 
Pedestrian Counting Locations 
 
• Pedestrian 
malls or 
pedestrian-
only streets 
 
 
20. 
Pedestrian Counting Locations 
 
• Select locations based on how you plan to use 
counts 
• Overall citywide trends? 
• Specific events or sites? 
• Focus on cycling? Walking? Both? 
• Focus on physical activity? Transportation-related? 
Both? 
• Important to have permanent locations providing 
year-round data (Theo will explain) 
 
 
21. 
Counting Technologies 
 • Primary factors: 
• What are you 
counting? 
• How long? 
(permanent or 
portable) 
• Other factors: 
• Cost 
• Accuracy 
• Ease of 
installation/use 
• What is everyone 
else using? 
 
 
2. How Long?
1. What Are You  
Counting?
Permanent
Temporary/ 
Short Term
Bicyclists 
Only
Pedestrians 
Only
+
Pedestrians & 
Bicyclist Combined
Pedestrians & Bicyclist 
Separately Cost
Inductance Loops1 $$
Magnetometer2 $-$$
Pressure Sensor2 $$
Radar Sensor $-$$
Seismic Sensor $$
Video Imaging:
Automated
$-$$
Infrared Sensor
(Active or Passive)
$-$$
Pneumatic Tubes $-$$
Video Imaging:
Manual
$-$$$
Manual Observers $$-$$$
Technology
Indicates what is technologically possible.
Indicates a common practice.
Indicates a common practice, but must be combined with another technology to classify pedestrians and bicyclists separately.
$, $$, $$$: Indicates relative cost per data point.
1  Typically requires a unique loop configuration separate from motor vehicle loops, especially in a traffic lane shared by bicyclists and motor vehicles.
2 Permanent installation is typical for asphalt or concrete pavements; temporary installation is possible for unpaved, natural surface trails. 
3 Requires specific mounting configuration to avoid counting cars in main traffic lanes or counting pedestrians on the sidewalk.
3
22. 
Pedestrian Count Technologies 
 
A LOT MORE INFO HERE: 
TMG Chapter 4, pages 4-2 to 4-20 
(https://www.fhwa.dot.gov/policyinformation/tmguide/) 
NCHRP Report 797 Guidebook and Web-Only Document 205 
(http://www.trb.org/PedestriansAndBicyclists/Blurbs/171973.aspx) 
23. 
Emerging Technologies – On the 
Horizon! 
 • More automated video image processing 
• FLIR (formerly Traficon) 
• MotionLoft 
• Placemeter 
• More mobile device ID 
• Bluetooth, WiFi, other location beacons 
• Location-based services: retail, tourism/wayfinding, 
special events, etc. 
• Wearable fitness/health technology 
• Smart watches & fitness trackers 
• Smart clothing (wearable sensors, like Hexoskin) 
• Smart shoes etc. 
 
 
24. 
Q2. Tell us about your pedestrian counting 
practices, including technologies and locations. 
Share your 
response by typing 
in an unclaimed 
row. See what 
others have to say 
in real time 
Visit http://bit.ly/pedscount 
Count Duration and Factoring 
25. 
Theo Petritsch, P.E., PTOE 
Sprinkle Consulting 
Count Duration and Factoring 
Automated counts –  
• Recommended 7 
days 
• Up to 14 days 
Manual counts –  
• Minimum 4 hours 
• 12 hours 
recommended 
(for time of day) 
 
Count Duration and Factoring 
Magnitude and Variability 
• If non-motorized traffic levels are high and consistent from 
day-to-day 
•  Shorter duration counts may be considered 
• Longer term counts will be needed to confirm  
• Weather is a significant factor in variability of non-
motorized counts and should be noted during counts 
• Precipitation 
• Fog 
• High temperature 
• Low temperature 
 
Count Duration and Factoring 
• Identify what roadways or facilities are to be monitored 
• Identify what traffic patterns are to be monitored 
 
Count Duration and Factoring 
• What sorts of facilities might require their own seasonal 
pattern groups? 
 
Factoring – Classification of Facility 
Non-motorized traffic patterns can often be classified into 
one of three categories:  
• Commuter (work or school-based trips) 
• Recreation and utilitarian  
• Mixed trip purposes (both commuter and recreation and 
utilitarian) 
 
Factoring – Classification of Facility 
Establish Seasonal Pattern Groups 
High Commute Trip Location High Recreational Trip Location 
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Factoring – Classification of Facility 
Establish Seasonal Pattern Groups 
High Recreational Trip Location 
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Factoring – Classification of Facility 
Establish Seasonal Pattern Groups 
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Count Duration and Factoring 
Adjustment Factors –  
• MOY 
• DOW (may vary by month) 
• HOD (may vary by month or day of week) 
• Occlusion 
 
Factoring Short Duration Counts 
• MOY 
• DOW 
• HOD (used only for partial day counts, which are not 
recommended)  
• Occlusion 
• Weather 
 
Count Duration and Factoring – 
Example Calculation 
135 users between 2:00 and 6:00 pm on a Tuesday in August. Manual 
counts of pedestrians 
Commuter Facility 
Recreational Facility 
AADT = 135 * MOY * DOW /(% DAILY) 
Commuter Route Volume by Month of 
Year 
MOY  =  AADT   
 MADT 
 
          = 1.0 
 1.3 
 
          = 0.77 
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Recreational Route Volume by Month 
of Year 
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Commuter Route Volume by Day of 
Week 
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          = 1.0 
 1.2 
 
          = 0.83 
DADT  = Average Daily Traffic for Day of Week 
F
ra
c
ti
o
n
 o
f 
A
v
e
ra
g
e
 T
ra
ff
ic
 
Recreational Route Volume by Day of 
Week 
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Step 4: Establish Seasonal Pattern 
Groups 
High Commute Trip Location 
0       1       2      3       4       5      6       7       8       9       10     11     12    13     14     15     16    17     18     19     20     21     22    23  
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Step 4: Establish Seasonal Pattern 
Groups 
High Recreational Trip Location 
0       1       2      3       4       5      6       7       8       9       10     11     12    13     14     15     16    17     18     19     20     21     22    23  
5% 
10% 
15% 
26.4% daily traffic 
Example 
AADT = 135 * MOY * DOW/%DAILY 
• Commuter Facility AADT     
= 135*0.77*0.83/0.400 
= 215 pedestrians per day 
• Recreational Facility AADT  
= 135*1.25*1.18/0.264 
= 754 pedestrians per day 
 
 
44. 
Q3. Describe your short duration and 
continuous pedestrian count programs. 
Share your 
response by typing 
in an unclaimed 
row. See what 
others have to say 
in real time 
Visit http://bit.ly/pedscount 
Data Management 
45. 
Krista Nordback, Ph.D., P.E. 
Transportation Research and Education Center (TREC) 
Portland State University 
46. 
Elements of Data Management 
 
Upload Download 
Storage 
Data Checking 
(QA/QC) 
Data Visualization  
Manual 
Counts 
Automated 
Counts 
47. 
Many Formats 
 
48. 
Standard Formats 
http://www.bikecounts.luskin.ucla.edu/ 
Traffic Monitoring Guide Format (end of Chapter 7) 
49. 
Data Transformation 
 
• Automated counts 
• Manual counts 
• Turning movement counts 
 
 
 Standard format 
50. 
Elements of Data Management 
 
Upload Download 
Storage 
Data Checking 
(QA/QC) 
Data Visualization  
Manual 
Counts 
Automated 
Counts 
Data Quality Checking 
51 
• Equipment verification checks 
• Initial and annual maintenance checks  
• Calibrate and compute adjustment factor 
• NCHRP 797  
• Format checks & missing data 
• Automated flags  
• Too many consecutive zeros 
• Over an upper bound 
• Repetitive data 
• Compare to previous counts 
• Manual data check 
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_797.pdf  
52. 
Elements of Data Management 
 
Upload Download 
Storage 
Data Checking 
(QA/QC) 
Data Visualization  
Manual 
Counts 
Automated 
Counts 
Example: Bike-Ped Portal Schema 
Seg-
ment 
Area 
Detectors 
 
Facilities 
Flows 
Count 
Descriptor 
Count 
Data 
54. 
Elements of Data Management 
 
Upload Download 
Storage 
Data Checking 
(QA/QC) 
Data Visualization  
Manual 
Counts 
Automated 
Counts 
Arlington, VA 
Bike Arlington 
www.bikearlington.com  
 http://www.bikearling
ton.com/pages/bikin
g-in-
arlington/counting-
bikes-to-plan-for-
bikes/counter-
dashboard/ 
Weather 
Sunday Saturday 
 http://www.bikearling
ton.com/pages/bikin
g-in-
arlington/counting-
bikes-to-plan-for-
bikes/counter-
dashboard/ 
Sunday Saturday 
 http://www.bikearlington.
com/pages/biking-in-
arlington/counting-bikes-
to-plan-for-bikes/counter-
dashboard/ 
Wednesday  
7pm noon 7am 
59. 
Storage and Archival  
 
Pedestrian 
counts live 
here 
Some 
pedestrian 
counts live 
here. 
TMAS 
No pedestrian 
counts live 
here. 
THE PROBLEM 
60. 
Storage and Archival  
 
THE SOLUTION 
pedestrian  
counts 
TMAS 
pedestrian  
counts 
61. 
Storage and Archival  
 
TMAS 
Data Warehouse 
62. 
Q4. Tell us about your pedestrian count 
data management. How do you manage 
and share your data? 
Visit http://bit.ly/pedscount 
Share your 
response by typing 
in an unclaimed 
row. See what 
others have to say 
in real time 
Setting up a Count Program 
Philadelphia Program Design 
63. 
Scott Brady 
Delaware Valley Regional Planning Commission (DVRPC) 
• Project Background 
• Types of Counts 
• Equipment & Database 
• Examples of Data 
 
 
64
. 
Agenda 
• Forty years of history gathering data in the motorized world.  
Processes and programs are tried and true. 
• First was a DVRPC Board insistence that bicycle and 
pedestrian data be included as part of the Center City 
Screen Line counts used for Travel Model Validation. 
 
 
65
. 
Program Genesis 
66
. 
Components of a Monitoring Program 
(TMG Inspired) 
Permanent Count 
Program 
Cyclical Count 
Program 
Project Counts 
• Consists of sites where data is collected 
   24 hours a day, 365 days a year 
• These sites are organized into “factor groups” whose 
locations have similar travel characteristics 
• Data is used to develop seasonal correction factors, which 
when applied to short duration counts yield AADP, the 
correlative to AADT 
• 18 sites on The Circuit, the regional trail network (12 of 12 
installed; 6 pending) 
• 10 in the City of Philadelphia (grant currently being 
evaluated); excluding Center City District installations 
• Approximately 10 in the suburban counties (grant to be 
pursued) 
 
 
 
Permanent Count Program 
• Consists of sites that are counted on a cyclical basis – 
generally a three year rotation 
• Week long counts are collected, with raw data adjusted to 
AADP based on the seasonal factors provided by data from 
the permanent sites 
• Data is used to track trends, either in mode share or at a 
specific site 
 
 
 
Cyclical Count Program 
• Consists of sites that are counted for a specific project or 
purpose 
• Week long counts are collected, with raw data adjusted to 
AADP based on the seasonal factors provided by data from 
the permanent sites 
• Data is used to establish facility use 
 
 
 
 
Project Counts 
• This type of count has been performed by the Office of 
Travel Monitoring for over 5 years 
• Include before / after studies of TIGER Grant funded 
projects,  counts for the City of Philadelphia Department of 
Health,  periodic trail counts,  even Old City “First Friday” 
tracking of pedestrian volumes 
• To date, over 1,000 of these short duration counts have 
been completed 
 
 
 
 
Project Counts 
• Sought a diversity of trail use types (recreation and 
commuter) and settings (urban, suburban, and rural) 
• Counting equipment requires a paved surface 
• Consulted with DVRPC’s counties and other stakeholders 
• Staff selected 12 locations 
• Worked with trail hosts to identify specific sites 
 
 
 
 
Location Selection – Permanent 
Count Program 
Location Selection – Permanent 
Count Program 
• American Association of State Highway Transportation 
Officials (AASTHO) – signs and other traffic control devices 
should be placed no closer than 2 feet to the edge of the 
trail 
• United States Access Board – tread obstacles cannot 
exceed one-half inch in height 
• Local standards 
 
 
 
 
Standards and Guidelines – Permanent 
Count Program 
Examples of Equipment 
Permanent Short Duration 
Installation – Permanent 
Count Program 
Equipment Validation 
Bicycle and Pedestrian Web 
Viewer 
Pedestrian Count Detail 
79. 
What recommendations would you give 
others that are just starting a pedestrian 
traffic monitoring program? 
Visit http://bit.ly/pedscount 
Share your 
response by typing 
in an unclaimed 
row. See what 
others have to say 
in real time 
Questions, Answers, and Discussion 
80
. 
Contact Information 
David Jones 
djones@dot.gov 
Shawn Turner 
Shawn-Turner@tamu.edu 
Theo Petritsch 
tap@sprinkleconsulting.com 
Krista Nordback, PSU 
nordback@pdx.edu 
Scott Brady 
sbrady@dvrpc.org 
 
 
81. 
